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7fl^l€cf. ^ri^l *fls.ej "fl^lS ^eflo], ^is.^^ ^efloi^E^ c-JMeI-I- 

£ 1 
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1020030036747 <£t\: 2003/9/27 

eflol^A] ^l^Rr tiVi^ll ^lS-e] ^ n #3 A°\ ^^{Semiconductor 

memory device having latency circuit and Data output control method there-of} 

£ 3£- £ 2<^1 £>M€ 4=1 SB ^Ml^l £^l*f^ ^ISS^t^r. 

£ 4^ £ 2<^1 eflo]^Al s]^# ifl#<5Rr te^l ufl_E.s] ^1^1 ^^\7] 

£ 5a^r 7}^ efloj^Al ££7} 2 i^^l 5(^, CL2~CL5)<a *)H ^#eji 

£ 7a^r £ 6*11 H^s] a] ^-^710] <y M-Bfq]^ s]S.£o]cf . 

£ 7dtt ^ 3H<^l7> 6<y ^-f^l i 7a^l H^u] ^^7}^^ ^^^^ j= 
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1020030036747 #^ <y*V: 2003/9/27 

£ 8£ 5L 6°\) efloj^Al sjst ifl#*Rr #51*11 nflSLEl ^^^ 7 ] 

£ *hE*l] &® ?A°-3-, ^lS-Sl #*H>H #^ 3H^7r ^ 

Sfl^l ^>ol# ^ 5^51^- ^H*fl^^r elH (latency) o]^ ol-g.^ 

%-7)*\ #51*11 ^^-S^-Ei o]7>5l^ S>}^- #^ofl ^71 5] ^ t-flolE^l- ^#^*Vcf. 

#5131 #*13 ^-f- o]Ei3l|ol^7> £l-*f ^7lsH oie^^n^ ; ^H-g^ (control ler ) 

A ^% § ^ ^ #*fl #3 *Mt1^1 -a-S.*]: HI El 7} *>^m ^ 

^ eflol^AKCAS latency)^ ^(read command) a£%| ^ £Lefl>i7f nfl5LE| 

°l#(tCC)^ wfl^S. 3Mcr. ^, i£*IH, oil °1 E1 ^ ^(^-# ^4 

S^V^fe £^ ^ ^ CAS elH€*l##2l # ^ M}o )^- *oll nflSLE] ^sUfEi 

^ SIM€*1 7> 291 3-?- ^ °1 <?]7>5]^ <^ M ^ 0 ]^ s «. 

Ei 2 #3 ^ ^-^ #3 ^H#<^1 $^<H cfl^E^} #^£l^o> 
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1020030036747 2003/9/27 
<is> ZZ.ei.EL5., av^l =-# ^sgofl -g-^-^ vflJjLaj 0.3. HH^* s.#^H, 

^. 

<ie> efl^l^Al ^71^ aV£^l #*HH #^ cflolB]7> #3 -foil 

€ ^ >ll«H*>7l 3MlH ai^i- tHg^-cf. %. 7 ]q 

Sjfe eflol^A) Al^ 7 > oj^ol^-slo] ojo. nflofln]-, c|] o] e-| #^ #^ AiJlofl Hs] 7] ( t r igger )5) 

SM^H 14 e ^^*V ^ 5E^ ^I^aItJ;^ 4=1 SB(shi f t )*V^ 31 

7]^ zi\o}^A] Ajjr-g. lH8*Kr ^Hfl 7l#o]l 4= Eflol^Al 4]S^, 7>i 31 o} 1^7}- #7>^ 
^- ^el» *1<S°1 ^7l-*>7ll ^t}. O}^ Eflol^Al7> ^7}^ JL^a^ofl^ 

<is> a^A| ^o] ol^jl7.> 7]^ 4^1^ #5131 °fl£sl ^1^1 -g^^Sl* 7fl^d 

^ 3l°m*l 3 5* SL^fe ^KE^l ^2.^ ^-^1# *fl^Hr ^^1^. 
<19> M. ^ol ol^i^ ^ 7 }^*\ «V£*fl ^12- Si ^^£1- 7 fl^i*> 

^ efloi^Al 5)^.1- #51*11 ^lS.el ^1^1 z\}o}b] z\}o] ^Hi}. 
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1020030036747 #^ <^a}: 2003/9/27 

<20> Aj- 7 ] 7 ]^^ jjj.^js. ^^>7l ^^3] #<>]) UV£^ uflJEE] Aj-^ uflS. 

c^eflol; Aj- 7 } ufls.^ oleflolS.-«Ei CilojE^ ^Al^JL, ^H^A] Aljrofl -g.#*H Aj- 7 ) 

^ ^1Jl<^ Aj-7] H^i^ A]Jr ^-ofl Efojnj ^.^7]. 0]=^ 

eflol^A] Al^ Mj-^Hr efloj^A] ^p-ul^l-tf . 

<21> ^^^j^i^ a> 7 ] eflojtiAl A]^o]] -g-^H Aj-7] 4^0) A]Jr 

^*Rr aa = ^ aj jr ^71; ^ a o v 71 4^ ^ ^1Jl#, ^>7l H ^ 

^ ^1^1- ^ -8-71 s^m- -§-^>^ ^"71 ^JlS iH^Rr Sflol^Al A]^ ^ 

7l# i^-^Cf. 

<22> Aj-7] 7^3 JI}-^!- ^*>7l ifltb £ ^ ^°fl <£:e*11 ^lS.^ #a]^ 

fflS-S^I O^jo]; Aj-7] pflS.e|^ ^M^fBi ofl a] B\ # ^Aj^ji ; ^H^A] Aj^ofl -§-^}<^ 

#7) "flS-B^I c^eflo] S «-E^ ^A]sl tiHEi-I- #^ ; ^ ^lolHAl ^ 

^!JL°fl -g-^-^H ^71 eflol^A] ai^s. ^-a^>^ eflol^A] ^v 7 ] efloj^Al s) 
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1020030036747 2003/9/27 
711- S^-tM}. 

^7l 7l#3 4^1* ^*>7l £ BE c}-g- H^l 4^- ^-£^1 °fl2.e) 

^ "fla^ll <H3H; A oM nflael^ o^h^ei ^heIi- ^^ji, ^h^ai x\s. ^ 

S\; <2.]«- Aljrofl -S-^V^ #7] t-fl o] Ei #3 #3} Aljr-g. ^A§*Kr ^ ^7} -f-H 3J.3.; 

^ -§-#*H 4lJ<« I^Rr ^371; ^ ^7} iflJjL 

^-7] HHEi #^ AlJl ^ 7}-^ ^H^H -g-^H A o V 7l eflol^Al Aljr# 

^ eflo]£lAl ^yl^H, ^7l eflol^Al s]^^ avj: <HaJ-o] cf^. H^i^ a]^ 

#^ ai^s.^1 -g-#sH a o v 7 | vfl«. ^ aij-^ efl^^ji, aj-71 4^cq e^*) Ai^s-ofl -g- 

'tHH #71 AJJ^ Aj-yl Efloj^A] A]Jr S #^*Rr eflol^Al Aljr ^A^7l» 

^H*>^ ^^.S.^, (a) #^ Wlslofl C-flolE^l- 7^*>^ cj^l; ( b ) Eflol 

^A] A]^ol] ^-^1-^ Aj. 7 ) ^33 tH3i^^-Ei C-flolE^l- #^*>^ cfTjl; ( C ) <#7] ^]}o}^A) 

46-8 



1020030036747 #§j 2003/9/27 

7)l7> ol=-Ol^ £ S. ^ ( d ) # 7l 4^o] AflS.^ # ^ AlJrS. - ^q-ofl 

°i *n>*Rr #31; ^ (e) #71 Alsl- ^Mrtll A}-g-£ Aj- 7 ] aj^ 

Wl^^lS^, Aj-71 ( c ) ^ji^ (el) ^Ul^I -g-#*H ^"71 4^<£] 
« !M3*Kr #31; ^ ( C 2) ^12 ^ii^l -§-#sH A oM *Hr3 #3 ^3*V 

^ #3l# 3£^-*Vcf. 

A oM 7l^^ ^-^m ^^1-71 ^tb £ nj-g. <H aUHH #£*fl 

^ ^ojE^ #^ ^ ^ 7]-^ eflol^Alofl -g-^>«^ DflS.^ ^S.JfEiS} 

(b) i*M€*l *\s.6\] -§-#*>a} ^7] #^ w^S-^-Ei r-ljojEi^ #^*Hr #31; (c) 4^ B 
^ #31; (d) ^7] Afls^ ai^s. sj-M-^l -g-^H Aj-71 a] 3: 

1- *i#*Rr #31 £ (e) ^71 =-# A^Jr-g. ^SRrCfl A>-g-^ AflS.*y A]Jrofl tfl-g-sHf- 

y>^^^7]S^, Aj-71 (C) #31^7 ^71 Afl^^ ^JM"^ ^-^-i; E^J^^- 

*1##^- *l<3*Kr #31# 

^71 4^ 7i#^ ^Ml* ^^>7i -g- a 4f °d #°fl ti_KE*fl niia.ei 

CflojEl #^ « 0 >^ ^A] 7>>i eflolElAlofl -§-^H ^ae) ^-^1S«-E^ u)) 

71H^ « 0 v^o.^, (a) #^ al^cH] dlojEll- 7-1^-^ ^7^1; (b) 
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1020030036747 #^ 2003/9/27 

-S-'eHH ^-71 #^ H^s-fEj cfloiE-i* #^*Hr #31; (e) #J> ^°1 4^ BsH 

^ ^]^## t^Rr #31; (f) ^"71 4^21 Z^ofl ojcfloj^. nfl^S}^ 

4^ #3 *t^«Hr #31; 9? (g) ^>7i 4^ ^t-^ -ti^-M o.^- 

«M ^"71 ifl-SjL ^WRr #31; ^ (h) ^-7] A] if0 || ^-#tsH 
^-71 2fl^l^ ^JL# efloj^Al Al^S. #^*Kr #3l» 

<30> M. ^ij. a. o]^ ^ ^Vtgo] Tg^Sl^ fi-aj-g. 

*1 ol^^7l ^SflA^ M. tij-eJ-^^ ^^-Hll- ^H*Kr ^ ^Jf 51^ 71 ^fl 

<3i> o]^, JE## H>^-2)^ -jjUH-f. ^^^•o.S^l, £ ^-fc 

A oMl^l I^W. A £#°fl ^1€ #2^5Lfe- ^31* H^W. 

<32> £ If ^ <3j ^A}^}o11 4= DflSBl #*1(100)» M-Hl-ifl^ «.S. £ olcf. OH- # 

2^>#, *Hs.e1 ^1(100)^ ^lS-el € ^elH(iio), #3 ^7} Sis 44(120), 4# ^ 3 
S 1-4(130), $}°}&\ %^ is) (140), S.B. efl^l^EKmode register)(150) ^ elM^l $3. 
(200)* 

<33> u\)5L?) (100)3 7m^9l ^-*b8r 7l#§># rV^-iJ- ^J-tj-. 

<34> cflolEl(DATA)^- ^{S.^ 4 <^BlM(110H 7l^£lZL, ^l2.E) -t <H^l°l(H0)S-¥-^| 4# 

S)o^ 4# ^^(READ CMD)°1 ^3.2] #*1(100H1 <U7}-£]#, cflo] e} (DATA)tt 

^1^-S.^-eI ^a]^ c efl i( ADDRESS)^ nflS.El^ ^ eJM(no)g.Jf el tftf 
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1020030036747 #^ °J7}: 2003/9/27 

(116)fe ^^.efl^CADDRESS)* ^*1*H 13*1 3 ^^K^. c^c] (112)^- H]^ 

(116)oll ^ell^l- n ^H.^^s.w.Ei DflS-S] >i o^efloK no)^ s-f 

^(row address)!- ^^tr^r. zj^ ^ScKlU)^ *]Jf\ (116H ^ = 

=L ojneiA^El nflse] <^3H (110)3] ^ o]T=.zl} + ( column address)-!- ^JS^t-Vcf . *{| 

S.5] >t ^efloKno)^ ^ o]c El )>,o)l o}*fl D|lS.&)>i^ c-flolEl(DATA)# #^ 

tbcf. cflolB] #^ »H=l(140)fe ^lse]^ <>HH( 110)3. Jf El #^s]^r t-fl E-DATA)!- 

-H, ^olBKDATA)* i*IM€*l S)^(200)<Hl^i t^^l^r 3H€*1 ^ Jl( LATENCY )°+ dH 

3 #3 ^ls(CLKDQ)^l 4^ #^tr^-. 

#3 ^71 s|S ^(120)^ ^ #^ ^!Jl(ECLKH1 -g^SH #^ #^ 

(CLKDQ)* #3 ^ls(ECLK)^ ^l^el ^](100)^ ^^-^-^ ^^<^1 ^ 7}^ 

#^ ^1JL7> ^cf. ^, tflJfL^ t-s) a]s(ECLK)^1 %-7}S\o] nfl2.fi! #*1(100H1 

£ loll S^lsl^ol, ^ ^-71 s\S. #^(120)-& *l<3-f-7l ^(delay locked loop, 
DLL) SlS-Ojcf. DLL 5)S.(120)^ 7}** *l<27l(122), ^Ml cflojEi #^ (124) ^ ^ 

#71(126)-!- i^&tK DLL s)S(120)^ ^l-^ #3 ^lJ:(ECLK)oll wl*H 31 
(leading) ^}o]b\ ^1s(CLKDQ)# ^Str^r. ^, dHEi #^ #^ ^lJl(CLKDQ)^ ^ 

^- ^l^(ECLK)s+ ^9Jtr ^r^Hr* 7^7]^, c-flojE^ #^ #^ ^lJl(CLKDQS) °-l fifA 
^ ^IJL(ECLK)^ ^i^t} cfloiE^ #^ ^^(tSAC)^ <&$A. ^1 °1 ^ #3 
(tSAC)^r dHEi #^ ^(140)7} c-flojE^l- f^s}7l ?>*1 dms.s] ^ ^tVo]!}. n}-eH , DLL s\ 
JL(120)^r dM^i ^ b] 31 (140)oll^ #^£l^ d)^lEi(D0UT)7> -3-^ a]s(ECLK)o11 ^7l 

SISLIL tb4. 
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1020030036747 <Qx\: 2003/9/27 

< 37 > ^ ^(READ CMD)^ sq^- #^ ^IJl (ECLK)» ^^*Vcf. 

^ 1HM(132)^ S]^- #3 ^IJKECLK)* ^ ^1J1(ECLK)S.^-E^ ifl^- 

Als(PCLK)!- 1^11^. ^ #^ ^Jl(PCLK)^- 5qjf ^lJl(ECLK)^ 

^£.3., ifl-f 4lJL(PCLK)^ #3 -tlJl(ECLK)^ ^tr ^r^Hr* 7^i+ 
, ^ #^ ^(ECUO^.-^ X]^} x}<g^cf. vflJf ^l^(PCLK)^ ^ ^m^r CMOS 

efl^ 0 lcf. ^ #e} ^IJKPCLK)^ ^1(100) v)HH #*1 #^f7l (nls.^ ) , dl 

ojE-1 ^El^Hjj^(Dl£Al) ^ ^-o] 5]Sff ^H^Rr^l ^>-g-€l=f. ^ *Wl34) 

^ ifl^- #^ *!JL(PCLKH -^71^ =-# ^^(READ CMD)* ^^W. ^ -tlJl 

(PREAD)* f^trC]-. vfl-^ ^IJl(PREAD)^ BlH^^l s] 5. (200 Hi *ll^i}. 

<38> ^jsleI ^1(100)^ o}e| ^ 7>^cf. 5L = 31*1^(150)^ ^5.51 ^1(100) 

°fl "?l7r€ ££L E^l^Ei ^(mode register set, MRS) ^ (MRS CMD)# TRVtM}. MRS ^ 
(MRS CMD)-8- ^12-51 ^1 (100)^1 5.JE.-I- i^E^tf. CAS elH^KCLi, i^r 7}<2^)^ MRS ^ 
(MRS CMDH1 

<39> z]]o]QX\ 5)^.(200, 600)^ 2 EL 31*1^(150)5.-^ CAS i^l (CLi )# ^l^Jl, 

cflolE^ #53 tf|sl(i40)7 r CAS 3MlH(CLiH 421- ^^tr ^l^l ^1 °ll-5l <H ^H^l- # 
^*KE-Ij- eflol^Al ^(LATENCY)* ^^trCf. # c| ^l^o.5, cflolE) #^ u]sl(140)*r efl 
ol^Al a]^(LATENCY)7> ^H^sH 9X$r ^-£H1 #^ #^ ^IJKCLKDQHl -g-^H 

<40> s. 2 ^ ^ -M^HHl nj-s. eflol^A] 5] 5. (200)1- M-Efifl^ 5.^ 0 14. °1» % v 

S*>^, £ «a -i^HHl 4-€- efl^l^i^l 5] 5(200)^ <JJl ^^71(210), B^fl 

^ a]Jt ^-^71(250), ^131 7-1^(230) ^ n)]3§ «. ( 240)# i^-*>cl-. 
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1020030036747 ^^ ^7}: 2003/9/27 

°m 40] aijt ^ 7 i(2io)^- ifl^. 4!Jl(pclkhi -§-#*h *u ^^1 ^14 ^ 

<H ^1^1-(S1~S4)^- -f^}*}^ , Ais ^"^71(250)^ HH^ ^ 

^(CLKDQHl -g-^M XU tfl*] ^14 B^rM ^3:l-(TCLKl~TCLK4)-8: ^^tf. °m *1H 
Aljr t^7l(210)^ S^s] a] J: ^^71(250)^ zj-zj-s) efl^liBK220, 260 )# 

A. 

-£ 3-& £ 2«fl 51*1^ 4=1 31*1^(220,260)1- ^Ml^l JEa]^ sl^^cf. o]^- 
%^\^ , 4^H 31*1^(220, 260)^ <g^£]^ afll ^*1 ^4 D #^#(221-224)^ 

, *fll ^H*l ^4 °Hl= 7flolH( 225-228)1: SL^th}. *fll ^*1 XI 4 ^1 e( 225-228)^ 

A\l vflx] *j| 4 D #^#§(221-224)^ Q #?H o^s}^ f>\^s>) 7 }^. afli *f| 4 

7flolH(225~228)^ cfs. 01 ^ ^4 D #^-(221-224)^1 ^(CLK)^, 

$3 *M ^71(210)2] ^^1^ ^ #^ ^1S(PCLK)» ^1*}JL, H^^l ^liL 

^71(250)2] r^-Mfe vj\o)t) #^ ^l^(CLKDQ)!- £ 3<^1 EXIs)^, u>^nv 

D #^Sl-<y X14 D #^#^-(224)2] Q afli D «-^«-f-(221)2] -^^4. 

tfl^l afl4 <$JEL Til olB (225-228) ^ #^#^ ( <^ 5) *j|<H aJ^ ^-^71(210)^1 3-f<*Hfe AM ifl*l 

^14 <^ ^lsl-(Sl~S4)^: Tfl^-JL, H^^l a]Jt hv^ 7 ] (250)^1 ^-fofl^ *fll i_fl*l 

X14 HSfiis] a] 31 ( TCLK1-TCLK4 ) 1- Xl^t}-. *fll ifl*l *)l4 D #^#^-(221-224)^ 

^]Jl (RESET) # ^l*Vt}. >fli D #^«(221)^ ^ D ^^^^Jl, Xl2 

vfl*J ^4 D #^#^-(222-224)^ s|£ 7pg^> D t^tfolt]-. e) ^ ^1 ^ ( RESET )^ Xll.D 
#l-(221)-t- 'SET (5.^1 *>ol ^-Efl)S, D 1-^1-1-1- (222-224)^ 'RESET' (5.^ S.^-efl^) 
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1020030036747 ^a}: 2003/9/27 

<43> ^]J:(PCLK 3E£r CLKDQ)^ (rising edgeHH v}o] efl^ a] 

JL7]- afll D #^#l-(221)^-5. <?]7}5l^, o] z\- #^ ^J:(PCLK CLKDQJS] 

°1 n^^Hl ttfE^- *fl2 *fl4 D 1^(222-224).° 3. ^^t}-. ^Mefl't 

17} *)U vfl*l ^14 D 1^11-(221~224)£] ^fl^r nfl , vfl*] afl4 = Tfloje 

(225-228) # TlMHfe 3.3 SW^^ A)jr( PCLK 3Efe CLKDQH %-7)X\?\ 

<44> cfA] £ 2# ^-S^, nfl^§«.(240)^ afll tfl*] ^4 ^B) £«H (241-244)* a^tf. 

*fll ifl^] *fl4 ^31^(241-244)^ 34 4 7fl^ o^J-}. *>M-<>] 7>^lc}. afli ifl^ ^4 

^31^*1(241-244) 4^ *fll ^3 ^14 <8 3 ^1KS1-S4)# ^^Jl, °1 

(S1-S4) ^>M-» -id^*H ^11 ^3 *fl4 #3j ^13KSCLK1~SCLK4)3. *H^tr 

3". *fll xfl3 ^4 ^E^en (241-244) zfzHHs} ^l^^r 3"^ *tl3 (CLi )«fl 3*11 *1H ^1 
cf. 3^ , ^]o] a]J: 1H33 (210)3" nfl^«-(240)ofl 3*fl *fll ^3 ^14 a] 

JL(SCLK1~SCLK4)7} ^^3-ji ^ ^ £>3-. 

< 45 > ^# a) j: 7^V«-(230)^ afll ifl3 ^14 sfl 3 #(231-234)^ i^tr4. *fll ^3 ^4 efl3 

#(231-234)^ ^iLS. *fll tfl3 *fl4 ^jL#(SCLKl~SCLK4)-i- 3"3" 

^m>\JL, efl3 <^°-3. ^ ^11(PREAD)# ^tr3-. atr, XI 1 *fl3 Xl4 efl3l: 

(231-234)^ 33! >OJl(RESETH 33! 7\*]v\ , A]\ ifl3 *fl4 #3 *}Jl1- 

(LS1-LS4)* 3"3" ^-Ag^vcf. 3- efl 3 (231-234)^ 3"3"3 ^3^r ^31^ #2} ^11 
(SCLK1~SCLK4)3 ^ <i3 (rising edgeHH ^ <0^(PREAD)1- £ll3tr3-. *fll ^3 *fl 

4 ^lH-(LSl-LS4)-8r AA A 1 ^fl^l ^14 (235-238)3 ^i^^cf. 
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1020030036747 Qx}- 2003/9/27 

afll ifl*] ^4 (235-238)2] sfl*l(539H ^^t}. *fll ^A *fl4 ^ 

^1(235-238)^ 4^ *IU *fl4 B^iSJ] z\]o] a] Jr (TCLK1~TCLK4)«11 -§-#*H £r(on)£l°l 

^ #^ ^]Jl(LS1-LS4)-I- #^ Hfl*l (239)3. #3 efl*l (239)5] og ^ <* Al 3^ 

(RESET) °fl <£^$.t\. *fll *fl4 (231-234) ^ #3 efl *1(239)^ e]3! -*1J:(RESET) 

7} ^Hl-ii 'O'ilS. sl^l^cf. #3 Hfl^l(239)^ #^ t]]o]Q*} Al^(LATENCY) 

olcf. £ 2<H] eflojBiAl s]S(200)^ 47fl£] D #H 3^1 221-224), Hfl*l# 

(231-234), ^^^l-i-(235~238) ^ ^E^bAa-]^ 241-244)5. ^ nfl , 47fl CAS 3H€*1 

H^M", 47fl^ CAS 3HH^ ££f Tq^Kf-oll ^3*1 3H€*1 

3-^ ^ tH CAS efl ol el a] 3. = * *r S*t}. 

£ 5a^ 47fl£] 7]-^ elM^A] 2.^ 7 > 2 5(^, CL2-CL5)^ ^^-<H1 *fll tfl 

*1 ^14 ^El#B3jA-l (241-244)^ ^ ^^Hl-I- M-E^cf. S. 5a°fl w>^- ^-o] , ifl*] 

^14 ^E]#eJ]A-l (241-244) AA^r ^] *tf4 *IM ^1JUS1~S4) ^ ^W* 

^14 ^1^(SCLK1~SCLK4)S. nfl^tM}. *U ^#^(242)1- # c] ^]3-°3 ^ 

^*>^, *U ^#^1(241)^ 3H*H 7 }- 5(CL5)°^ ^ ^ Ajjr (Sl)l-, 

^ 3H€^7> 4(CL4)^ nflfe ^12 <^ *fl<>| ^Jl(S2)-I-, t\)°)Q*}7} 3(CL3)^ ^ *fl3 

*)°] ^1S(S3)», ^.elJl, eflol^A] 7 > 2(CL2)«a ^ ^1 1 ^]J:(S1)«- A 

A A\l ^IJKSCLKDS. nfl^«>cf. £ 5b^r £ 5a^l ^1 tfl^l ^14 ^b)#bJ] 

Ai(241~244)ofl 1sH, eflolHAl^ n)-^ ^fli tfl^] oja ^|o^ a] Ji(si-S4) ^ 

^7]- ^ll ^4 #^ ^IS(SCLK1-SCLK4)S ^^\^}% ^-^1-^^. 
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£ 4^r £ 2ofl efloj^Al 3)3.(200)* ifl^N-fe- aV^l ^5.3 100)^1 -g-^ 

# ^^*>7l ^ s}-^£ 0 l^-. 335 ^Jl(RESET)^ DLL 5)5.(120)^ -g-7l^(End of DLL 

Locking) ^1 ^Hl-sq^ ^IJlolc]-. e)^ ^1J:(RESET)7> ^HH^s]^, 

^JJURESET)^ DLL 33.(120), ^# ^ 7^3. ^(130) ^ 3HH*1 33(200)1- sl^^cf. 
zl ^32f, c-flojEi #^ #<3 a]s(CLKDQ), vfl-f #^ ^lJl(PCLK), *fll *fl4 S^i^ a]jt 

(TCLK1-TCLK4) , *fll tflx] *fl4 <^ *1H ^l^l(Sl~S4) ^ 31 a] a] 3^ •()• 

^ #3 ^l^(ECLK)^ 5>l^f #3 ^IJL(ECLK), cflo^ #^ #^ ^ls(CLKDQ) ^fl^ 
#^ ^IJKPCLK)^ :&7jH tflU- °l*fll- ^71 ^*ti 1,2,3, ^ a] 

oloflol^- Al^^^w-E^ afli xflJf 7l^(tRSl) 4^1 DLL 3^.(120)^ tflolE^ #a # 

^ ^JL(CLKDQ)-!- ^:^^>7l a1^*V4. &I31 ^l^(RESET)^ «y^olM. Al^o. S ^-Ei A\2 ^ *1 
^ 7l^V(tRS2) ^°fl vfl^- #2} ^1^1(PCLK)7> ^^£171 Al^tVcf. w>^|- # 

^ #^ ^IJUCLKDQ)^ ^ #3 ^lS(ECLK)^ 'tSAC'^ <£#^. #3 ^lJl(PCLK)^ 

cflcjE-l #^ -tls(CLKDQ)^l tij^o^ ' tSAC+tREAD' ^S. 3^(lag) 7^c|-. 

•tREAD'^ ^ ^(134)7} ^(READ CMD)* ^sRr a]^^ iflJf Aljr 

(PREAD)» ^*Rr Al^^>o] ^cj-. 

HHiM #^ #5} Ai^ (CLKr) Q) aIj^pclk) <*X) 2)* ^g} -tl J:(ECLK)^f-^ 

^31* i^^7l ^*fl 1,2,3,... ^-A3 H^o] nfa}-^, e)^ oje^ ^ 

4lJL##S] Efolnj ^-^11- ^^^>7l ^tb ^ ^ 

B^Hi^ aij: 71(250)7}- t-IHEi #^ #s) ^l^i(CLKDQ)^ #^ lift ^a] 
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(TCLKl~TCLK4)^r ^ #s} ^1J>(ECLK)^ ^sHM- a^tfl 7>^tb 5)H€*1 -5LJ=4 

^(^ 7 ]x^ q.^ ^4-^4 ^4^» 7>^14. ^, ^11 ^4 

(TCLK1~TCLK4)4 ^^Hr^ 3= 3 31*1^(260)4 D #^##^| ^} 4*11 ^44. 
<52> oga ^ a}Jt ^7l(210)7> ifl^- #^ ^1JL(PCLK)4 Ais lift ^^>7l a] 

^>^ ( *fll ^14 ^14 <^ ^ls(Sl~S4)l-o) Mj-^q.. X]i tfl*l *114 *IH 

(S1~S4)^ afll 014 *{|4 ^Jl(TCLK1~TCLK4)4 v}&7}*]3., ^ ^1Jl(ECLK)4 

^^HM- 4^1 4^4^ 4^ 3H€4 ^(^ 7 ]A^ Uf^ ^44r4 ^^t> ^t4 

^» 7>44. 014 ^14 <^ *1H a]Jl(S1~S4)4 4=]H4 314^4(220)4 D 

#^«4 ^1 4*n ^4£4. 

<53> Aj- 7 1 7 ]#*V -g- t^S] <^ ^H4 ^AHH q*fl 4€4tt 47M 

4¥3b 4^ efloTElAl ^ CL=2, 3, 4 S^r 5^ 4^ %a\] cfl^fl^S 3-8-44. ^14, 

£ 4^1 £44 014 ^4 #3 ^lJl(SCLKl~SCLK4), ^1 014 44 #3 ^]JL 

(LS1-LS4) , 3MH4 aIJl(LATENCY) ^ #3 0H4 (DOUT)^ 4^ 44^47}- 4^ nfll- 7>4^ 
4°14. 

<54> 51 41- 4^ El] O] EH A] 4 44 <^5. #4 1^4 ^ ^HH rcfs. 

te^l nilss] #44 # ^ ^4 4 #4^ 4^-4 ^4. 

<55> s.^ ^(READ CMDH 4-!f #^(ECLK)4 ^ 4°1#(3)<>]1 -§^144 

, ^% ^ ^ (READ CMD)4 ^ ^ 43-2.5.-^4 "tREAD" oi-*f 4 SPREAD) 7} tfl^-^o. 

5 4<>1H1:44. 



46-17 



1020030036747 #^ 2003/9/27 

<56> LflH. sl^. A]jr( PRE AD)£r *fll vfl^l 7fl4 #^ ^Jl(SCLKl~SCLK4Hl -g-^SM *U 

ufl^) ^|4 sfl^-i- (231-234)^1 ^*fl 2fl*l€4. <^7Hfe, ^1-^ #^ ^]Sl(SCLK2H 

^ojefl^o} ifljjL s.^ ^ls(PREAD)7> *fl2 afl*K232)ofl Hfl^S)JL, ^3 ^ a«4 efl*l 

(231, 233, 234 Hfe dH^y} Hfl^l^^. *fl2 2fl*l(232)^r ^12 ^ 

(SCLK2H1 filtt zfl*l °1# c1Me]«. -fr*! *>JEL5. , 4#^ *H#(4tCC) ^91 

^ ^^(PREAD)l- Hfl^l^Tll £tf. 

<57> <^7H^, ifl*] *fl 4 Ai^(SCLKl-SCLK4)fe ^ ^1J-(PCLKH1 ^7] 

=M IH^^. ^ ^% ^ls(PREAD)^ ^#^1 r>}&-& JLZ\7>}7] ^*}<*), *)U vfl^l 

*fl4 #^(SCLKl~SCLK4)^r ^ ^l^(PCLK)^ ofl^Hl y^o} ^a^V xl<££M 

*r XI^. °}l>7Ms, ^11 ^14 H^i^ ^lJll-(TCLKl~TCLK4) <*M #^ 

#3 ^ls(CLKDQ)^ oflxH wl^-o} i^Al^l- *l<g£H ^ oit} 

<58> xfll ^4 2fl*l (231-234)011 ^^-Sl^l 9X^ ^o]e1(LS1~LS4)^ A\ ^4 H 

$^3*1 A1J:(TCLK1~TCLK4)«=H1 -§-^H eM^^l Jl(LATENCY)S iHJ^tf. 4^ , ^ 2 B$ 
Aijr(TCLK2)oll -g-#<5H efloi^A] a15:( LATENC y)^ ^V^efl^ o]^-s) ji ; ^3 

B^is] a]J:(TCLK3H1 -g-^V^ 3H^1 ^IJl (LATENCY)^ S-°-efl^ ^^Hlr^t}. 
<59> cHojEi(DOUT)^ ^J^(LATENCY)7> sl-ol^s. o] ofl o}-g-5Lj aItt ^ 

olofl tflolEl #^ ^Jl(CLKDQH1 -§-7lsl<>l f^t}. c-llojE^ %% ajJUCLKDQHI ^ 

7l€ #^ cflolEi(DOUT)^ "tSAC" ^<Hl tH^(bus)S. #3^. 
<eo> c-flolB] #^ #§3 ^l^(CLKDQ)5l 7«1^ ^>ol#(7)oll ^-7l£H #^s]^ #^ cfl 

olEi(DOUT)^ £]Jf #^(ECLK)^1 7<£*ll #^ ^0)^(7)0]) ^7)s\°\ 14 
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eH, ^ #^(ECLK)£] 3^*| #^ *H#(3H ^ ^ (READ CMDHI -§-^H ^ 

#^(ECLK)S] 7«i^ 4*M^(7)4M -B-JLt!: 3M3(D0UT)7> #^3^.5., 5fl 

^1JL(PREAD)» Hfl^l^H ^ 3X^A, 2fl^l€ ^# ^l^(PREAD)* %f>\±= #§} 
(CLKDQH1 *IM%U1 4! 2. (LATENCY )S ^tb^. ^, ^-Br 3H€*1 (LATENCY) 

1- ^^Kr^l 91°]*], sxm.^ Cf^o] e^-sJ #s}-§- ol-g-^H 3HiL bMH. 

^^(wave-pipeline) *f «i ^t^. 

<62> nfe}^ , ^Jl(PREAD)7}- oj^ofl -tl^(PREAD)* ^H^l 1 ^ xja 

B^M Jfl*M 4^ ^ 7j*lfe ^eH 7l#<Hl efloj^Al ^l^ofl ji 

<63> £ 6 6. M. t\-M. ^ ^Al^oH uj-s. efloj^A] S]s(600)# M-Bfvfl^ «£o]c}.. 

°1» ^-S^, £ <a ^HH rcfs. efloj^Al s]^(600)^ #3 ^ljr 

(610) 5? eflol^A] A]jr ^-^71(640)* ^1^4. 

<64> ^-^^5.(610)^- H^^SJ] a] jr ^71(620)^ *fll vfl^l ^18 *1<S 

(631~638)-8: i^-^-cf. H^s] 71(620)3 <g ^*Hl7> JE 7a<^l £^1^4. 

<65> £ 7a# , Hsffl^ aJJe. 71(620)^- ^s}^ afll ifl*l *fl8 D 

l~g-(621~628) ^ *fll *fl4 ^^^1(SW1~SW4)* i^-^. *\}7 D #^#1- 

(621-627)3 *fl2 xfl^l ^18 D 622-628)3 <3 §H "S^t}. afll tfl*l *fl8 D # 

^«(621~628)3 A <a^(CLK)^ <^1«1 3Hi=l #^ #2j ^(CLKDQF)!- °fl 
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«1 cflolEl #^ #^(CLKDQF)£- DLL 5]5.(£ 1^ 120)°fl S]*}^ ^-^^^ x%o}t\ %■% -f-g} a] 
5L(CLKDQ)sf ^sHr-fr 7Wn, cfloiEi #^ #^ ^IJUCLKDQH «1*H ±^ 

^1 D €^##(621)^ 2,71^1 ^^£) J1) ^18 D #^## (622-628 )£- ^ 

7]ofl -0' 0.5. ^^^cf. ^1 d #^l-(621)£r ^Bj-B -ilJ:(STARTH ^sItt ^-g- 
7l-^lcf. ^Ej-H ^ls(START)^ tiVS^l ^l-ael #^ 0 1 ol 7 >^ ^ ^ ^fHI <?H<>1 

l-^l^ 4! -81*1 3M *}t}. ^fl5 D l-^#^-(625)^ #^£r i^KSWDl- 

D #^##(621)^ ^^H, ^16 D #^##(626)^ ^2 i^^(SW2)l- D # 

^##(621)2] <tmo)), 47 D #^€#(627)2] ^3 ^H*KSW3)«- -f-*H ^1 D 

§(621)21 <y?H, ^31, *fl8 D *^#l-(628)^ *fl4 ^^1(SW4)1- *fll D # 

^##(621)^ oi^ofl ^^^cf. ^1 ifl*] ^4 i^*l(SWl~SW4)^r (CLi ^tfl 

^H^*}. ^ eflolEiAl7V 592 ^tt *)U ^^(SWl)^:, 6^ nfl^r ^12 ^^(SW2)^, 7<U nfl 
^ ^3 i^KSWS)^, =L^JL 8 ^ nfl^ ^4 *1 (SW4)<£ ^tl^. ^Jl, ^16 *\}8 D 

#^§( 626-628)^ 3HEiAl(CLiH -§-^H b]$G€ <r 5U^. ^ e) ^l^AS, ^ 

5fl°l€^7> 5«a ^tt ^16 ^18 D 626-628)^ 5^3^., 7f>L eflol^A] 7 > 692 *fl 

^ *fl7 *)18 D 1-^ ##(627-628) e^JsH, ^ 3H^]7}- 792 ^ *fl8 D 

#^«-(628)^ sl^l^cf. 

z])°)^}7} 691 7$^-<*\) S. 7a2] Hqflisl A]Jr ^-^yl (620)5.^- e) l^slxr ^ 
*1 ^118 ^Jl(TCLK1~TCLK8)2| ^-£7} £ 7b<Hl £^1^^. £ 7 a £f £ 7b» ^1 %2i 

eflol^Al7]- 691 ^-f^], 7fl2 ^^1(SW2)^ q-^^l ^^](SW1, SW3-SW4)^ 

1^1^. *\)6 D #^##(626)^ #^o] D #^#1-(621)^ ^^^1 ^^^Jl, ^7 
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35 *I18 D *^#l-(627, 628)£r 3H€*l(CLiHl -S-^H ^3 

— ^1Jl(START)7> ^H-i-sl ^u] c-flojE^ #^ #^ ^(CLKDQF)^ ^ 
(rising edge) <>ll %-7}s\o] f>\o] ■ r )<q ^ e^a-t^ A13r.(TCLKl)7> ^SlJl, oj a] 

S(TCLKl)^ c-flolE^ #^ #^ ^lJl(CLKDQF)^ |i7} ^l^ofl nfe}- *\}2 ifl*l ^6 D # 

^#*(622~626)AS. ^i^cf. tcJ-eH , ^^Hr^r ^^n. fr #3 *}°lt D Jf 

^ afll xfl^l ^6 H^^:^ ^ls(TCLKl-TCLK6)7> t^c}. vfl^j ^6 H^fli^ ^S. 
(TCLK1~TCLK6)^ #^ ^ j^ CLKD q F) o) ^ ^MH^IM 

71^ 6)5. M-^ ^^Hr^r ^Sfrt*. £ 7b^l £A]sl^-ol E^^s] Al^(TCLKl)^ 
£r 6 *>°l€- #3 x\]2 xfl^l *fl6 ^1Jl(TCLK2~TCLK6):£ v\&7}*\o) 

cf. 7}-^ eflol^Al7V ^7}<5}^ A B^s] ^1S(TCLK1-TCLK6)^ ^^Hrfe ^o>*H , 7>i 31 
°1€^17> z| ^1J1(TCLK1~TCLK6)^ ^sHttt ^of^icf . B^i^ a]Jl 

71(620)^ c-flolEi #^ ^lJi(CLKDQF) tflAHl c-1He| #^ ^(CLKDQHl 

-g-^>c^ xjj\x] ^8 e^a-^ A1^(TCLK1~TCLK8)# ^£ &tr. nem, <>1 ^-f^lfe 

tM £ 6* #2:*f ^ , vfl*l *fl8 *l<a ^>(641~648)^ A 7 A Al *fl8 H^s| 

^1S(TCLK1-TCLK8)1- H^^-^^ a1#(;£ 8 ^ tTS)^ ^^^>o^ ap 

*^ M ^15l(SCLKl~SCLK8)l- ^4 ^^^4. H^^-^-^ Al#( t TS)£: 
'tSAC+tREAD+tMG'^l w^*} 15r}-t}. o}7H, 'tMG'^r elH^l s] 5.(600)^ -§-^-8: 

ifl*fl eflol^A) S]S(600)<^|^^ *l<2°li-f vfl^f ^IJl(PREAD)^ n>^l^- 
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<?o> eflojEiAl Aljr ^7l(640)fe afll ^3*1#(650), ^1 vfl^l *ll8 e}]3l (641-648) £ *J)2 

^^^1#(660)* afl-^tf. afll rtfl*l§(650)£ AA *fll vfl^l XI8 41 jl 

(SCLK1-SCLK8H1 -§-#*H =-# ^ls(PREAD)# afll vfl^l X)8 efl*l (641-648)5 zj-zj- 

*VA. A2 ^^^ll-(660)^r AA A\ *fl8 ^ls(TCLKl~TCLK8)^l *U vfl 

*1 ^18 Efl*](641~648)3 AiJi-g- eflol^Al A}jr( LATENCY) 5. #^th^. 

<7i> 51 8^ ^ 6*11 5*1^ efloj^A] S] 5. (600)1- ifl#*Rr «>£^1 ^3.3 #31(100)3 %A 
% ^^*>7l 3tt *1JL 4^S-°li=f. ^, 13 ^-£31 i£e] #31(100HH £ 2^1 Sl*]& 
eflolHHAl si 5.(200) tflxiofl £ 6°fl elMH^ 3)5.(600)71- a}-§-^ ^-^-©1^. 

<72> o.]«. aijt(ECLK), d\)v] c-flolE-1 #^ -t!JL(CLKDQF), HH3 #^ #^ Aljr 

(CLKDQ) £ ifl-^ #3 ^lJL(PCLK)fe #JlZ>3 ^ofl tfl*V o]^^- § 7 1 3*fl 1,2,3, ^-JL5 3" 
t°l #^*13-. 

<73> tflJf ^71 (3E 13 132)5^ iflif ^lJr(PCLK)7l- ^3^1, vflJjL 

^l^(PCLK) ^ 3^f ^# ^ ^ (READ CMDH1 -§-#*H ^ ^# ^1Jl(PREAD)7}- ^^th 
^^(READ CMDW 3^ #^(ECLK)3 % ^*fl #3 *M#(lH ^7]$\°\ °J^3^, ^ ^ 
(READ CMD)3 ^l^AS-^-E^ "tREAD" ^Ml tfl^- ^Jl(PREAD)7> i-fl-f^S. <?MH1: 

^cf. c-fl o] Er| ^lJl(CLKDQ)^ DLL 35CE 13 120)«fl 3*H ^3^3-. ^13 

M(CLKDQF)^ oil ol t -l #53 ^1Jl(CLKDQ)3 ^3"^r# ^n, OHe-] #^ 

^IJUCLKDQH ^ ^ o^Kg. 7 Mb ^olc}-. £ 6 ifl^l £ 7b«lH 

33- ^3, H^fl^3 ^--^71(620)^ °fl3 #^ ^1Jl(CLKDQFH1 -§-#*H 

^3 *fl6 B^3 ^1JL(TCLK1~TCLK6)-I- ^3*1:3-. A)l ^\*] A]Q ^ Jl(TCLKl~TCLK6) 
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<4 ^ H^UMHS*^ HKtTS)W4$ *1<£€ *fli vfl>q *fl6 ^f-^ -tlJ: 
(SCLKl~SCLK6)7l- ^r^€^. 
<74> £ 8 ofl ^1 ifl*] ^ 6 B*a^ ^!Jl(TCLK1~TCLK6) ( *U ifl*] *fl6 <$«-*8 #3 a] 

JKSCLK1-SCLK6), e)H^l a] jr (LATENCY) #a cflo] Ei(DOUT)^ zl]°)Q*}7} 6<£ nfl« 

<75> A]jr( PREAD )^ ^ tfl^l *fl6 #e) ^(SCLKl-SCLMH] *U 

ifl*] *)l6 Bfl*l«(S. 6^ 641~646)°1] efl^t}. o^H^r, ^ *)] 2 #^ ^Ji 

(SCLK1, SCLK2)ofl -§-#<5}o} ^efl^ iflJf *13L(PREAD)7> afll ^ *fl2 2fl*l(641, 642)<>fl 

sfl^l^cf. uft^^l Hfl^s.«Hl^ sfl^ ^1^7> 2ti*mcf. *fll tfl*l ^16 sfl *1 (641-646) ^4 
^1 vfl^l *l|6 ^]J:(SCLK1~SCLK6H sJtb ^ *fl*l *13*>*l$r 3H^» -fr 

<76> q^i el|*l (641~646)ofl t^VsH Sdir HH^fe ^ vfl*} *j| 6 S^ji) *1 

Jl(TCLK1~TCLK6H1 -§-#*H 3H€*1 a] jr(LATENCY )S ^^t}-. ^ *fl 2 

si ^1JL(TCLK1, TCLK2H ^I5l( LATENCY)^ *H efl^ 9l^]o]^s\3l , 

m H^gUM ^^(tclks)^ -g-#sH z]]o]^X\ a] ( LATENCY ) tt S-fe^ ^S. t^jo]^- 

< 77 > ^ cljolE-KDOUT)^ 3H€^1 ai S (LATENCY )7> *M 2*1*13. o]o,i o]-g-5q oj 01^ ^ ^ 

ofofl c-flolE^ #^ #3 ^lJL(CLKDQ)ofl -^7l£l<H #^^cf. nflolE^ #3 ^IJKCLKDQHl ^ 

7l€ #^ t-ilolE^(DOUT)^ "tSAC" ^Ml tH^(bus)3. #^^t^-. 
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<78> *|-eH, #^ ^JL(CLKDQ)^ 7«]*1) ^1^(7) ^ 8 «i^ *H#(8)o11 ^7}s\ 

<H #^5Llfe #^ HH&ICDl, D2)^ <2]^- #^(ECLK)2] 7 ^ 8*1*11 ^^#(7, 8H1 

%-7}s\o] Blii sq-¥- #^(ECLK)^ ^«}*fi ^>oi^(i)oii 

^(READ CMD)°1] ^ #^(ECLK)^ 7«i*l) #3 *H#(7HH ^-Jl^ #3 d]°]Bl 

(D0UT)7V 7}^ $}o}Qa}7\ 691 ^^Ml sfl^Rr 7 A°}^. 5. 8<H1 ^a]^ u)-£>}- ^o] 

, #3 HMeKDl, D2)7> #^ ^IJl(CLKDQ)^ 7 ^ 8^*1| *H#(7, 8 HI 

^-^H ^tsflA^, eflolEiAl 32: ( LATENCY ) dH^I >0 Jl(CLKDQ)£] 7 «l^fl 

#3 ^>ol3-(7)^.i^ ^ aI^V u^^tf. ttJ-eH, Alj: 

^71(620)^ tl)olEi #2} ^ls(CLKDQ)icf ^ oj-a^ o|ti] c-flolE^ #^ #^ a] 

S(CLKDQF)!- a>^-^ ^Jo] ti>^-2]^>uf. 
<79> _g. cf^. ^a^H *HE- 3H^1 si 5.(600)^ 87fl5l D 7a^) 

621-628), *l<a^}--I-(631~638) ^ Hfl (641-648) 5. t 1, ^cfl 85] CAS 3H€*1(CL8)* 

=L^, 3H^1 S)5.(600)# ^*Rr D #^#1-, *)<£±x} ^ sfl^l^ 

^» f7M?io^ *1^7Hr^ ^tfl 7>i elH^l* ^7>a]^ ^ 5^. stb, ^3 
€- ^ a)-^. efloj^Al ;§)S.(600)i=r ^H^a] A]jr t^7l(620)£] ^Jfl *1#(SW1~SW4)£) 

^ *1^7>^ ?}-^ eflol^AH- ^ oicf. ofll- , £ 7a^l 

A i ^13 D §^ €#(623)^ *fll D #^#1-(621)^ a>o]^ D l"f-(622) 

°) ^1 D #^1-1-(621)S] o}^ Aj.ojofl Z|Z| D] ^7}^SLsL^ , 7>^*V 

7>^i ^olHAl^. 5~8(CL5~CL8)ofl^ 3~8(CL3-CL8)S ^-tfl^- 9X^. 
<80> w>sq- ^-o], -gAloflofl oj-s. eflojElAl S)^(600)i 

oj ^AHlofl a}-^- Eflol^Al(200)S|- ^•ol > cf^o} ap^^ ^1^1-^- oj-g-^o] uflJjL s.^ a] 
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JL(PREAD)# Bfl^l^H *l#*fcn 3XAA, Hfl^l^ ^# ^l^(PREAD)!- €*Rr #3 #^(CLKDQ) 
ofl eflol^A] aij^ (LATENCY )£. ^HJ^th ^3 4^ ^ ^HItt 7>i 3M^H 

*}-cf. o]oii n^el Afl^^ a]s zJ-zH cfl-S-^ B^^4 aijt^o] 7 fl^ ^ z}- HsE^s] 

^]J> vfloflA^ ^£ ^4^14. 44^1, ^"^^ <H ^HItt £ 2°fl nfl 

^-^(240)1- ^gJlS. <5}*1 ^5.3., 4-E- ^ ^HH 3H€^1 s]S 
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